Summary. Progresssively motile spermatozoa were present in 42/47 (89%) of post \ x=r eq-\ vasectomy specimens, and in 16 of 24 samples (66%) demonstrable fertilizing potential could be detected in the zona-free hamster egg assay. The mean \m=+-\ s.e.m. post \ x=req-\ vasectomy penetration rate of 20\m=.\6 \m=+-\6\m=.\0%was, however, significantly lower (P < 0\m=.\001) than the pre-vasectomy value of 49\m=.\7 \m=+-\6\m=.\4%. After vasectomy the concentration of motile spermatozoa in the ejaculates declined in a manner that was significantly correlated with the post-operative time interval. The spermatozoa also lost their potential for fertilization, although functionally competent spermatozoa were still being recovered from ejaculates produced 8 days after vasectomy.
Introduction
The cauda epididymidis is a temperature and androgen sensitive organ which, in therian mammals, is specialized for the storage of spermatozoa (Foldesy & Bedford, 1982) . In man, however, about one third of the spermatozoa present in the normal ejaculate emanate from sites distal to the epididymis, the proportion of extra-epididymal spermatozoa increasing as the frequency of ejaculation is reduced (Freund & Davis, 1969; Jouannet & David, 1978 All samples were analysed to determine ejaculate volume (ml), sperm motility (%) and concentration (106/ml). In addition, the zona-free hamster egg penetration test (Yanagimachi, Yanagimachi & Rogers, 1976 . This in-vitro fertilization system incorporated a 3-h period of capacitation during which spermatozoa were incubated at a concentration of 10 106/ml in Medium BWW (Biggers, Whitten & Whittingham, 1971) , the osmolarity of which had been raised to 410 mosmol/ kg by the addition of NaCl. After capacitation the spermatozoa were centrifuged at 500 g for 5 min and resuspended in Medium BWW (305 mosmol/kg) having a total HSA concentration of 18 mg/ml . Zona-free hamster oocytes were introduced and incubated with the spermatozoa for 3 h. The oocytes were then removed, compressed beneath 22 22 mm coverslips and examined by phase-contrast microscopy for the presence of decondensing sperm heads within the vitelli.
The results relating to sperm concentration were subjected to square root transformation (Mortimer & Lenton, 1983) . These data, and the other statistical comparisons, were analysed by paired t tests.
Results
In all of the post-vasectomy samples examined spermatozoa were present although sperm concentrations had declined to < 20 106/ml in 70% of samples within 10 days of the operation. The results of the analysis of the ejaculates are shown in Table 1 . The mean + s.e.m. postvasectomy sperm concentration of 36-3 + 10-3 106/ml was significantly lower than the pre-vasectomy value of 130-6 + 14-9 106/ml(.P < 0-001). Ejaculate volume was not significantly different before and after vasectomy, although a significant (P < 0001) decline in sperm motility was observed in the post-vasectomy speciments (Table 1 ). In 5 out of 47 men, analysed on Days 6,9, 10 and 12 (2 cases) after vasectomy, the spermatozoa were completely immotile, while in another 10 post-vasectomy samples < 10% motility was observed (Text- fig. 1 ). This loss of motility showed a significant correlation (r fig. 1 ). The fertilizing ability of the spermatozoa in the post-vasectomy samples was analysed with the zona-free hamster egg penetration test, and the mean + s.e.m. penetration rate of 20-6 ± 60 observed was significantly lower (P < 0-001) than the pre-vasectomy score of 49-7 ± 6-4% ( (Bedford & Zelikovsky, 1979) and in 100% of samples by Day 15 (Jouannet & David, 1978) .
The results obtained with the zona-free hamster egg penetration test suggested that the loss of motility suffered by extra-epididymal spermatozoa after vasectomy is associated with a decline in their ability to fertilize. Although an interspecific in-vitro fertilization procedure was used in this analysis, the details of sperm-egg interaction in this system appear to reflect the events in homologous fertilization, particularly with respect to the fusion process (Koehler, De Curtis, Stenchever & Smith, 1982) . Furthermore, the outcome of this procedure has been found to correlate with human fertility in retrospective (Cohen, Weber, van der Vijver & Zeilmaker, 1982; Aitken et al., 1982) and prognostic (Cohen et al., 1982; Aitken, 1983) (Amann, 1981) while the entire transit time from spermiation to ejaculation has been estimated at 12 days (Rowley, Teshima & Heller, 1970) . Allowing 5-5 days for epididymal passage and storage (Amann, 1981) , the average amount of time spent by human spermatozoa in extra-epididymal sites should be about 7-5 days ; a period that corresponds to that in which spermatozoa with fertilizing ability were obtained in the present study.
These (Lo, Mumford & Atwood, 1980) . Conventionally, sperm-free ejaculates are used to indicate when the vasectomy has been successful, which in practice, requires 10-24 ejaculations and a wait of 2-3 months for the majority of men (Freund & Davis, 1969 ; Marshall & Lyon, 1972) . It may be significant that the only subject to score positively in the hamster egg assay more than 10 days after vasectomy was one for whom the operation had not been successful. Although this result may have been coincidental, it suggests that interspecific in-vitro fertilization procedures might be used to give an early indication both of the effectiveness of the vasectomy and the time when unprotected intercourse is possible.
